. A study of the diversity and distribution of sea cucumber (Holothuroidea) in shallow waters at Baluran National Park, East Java, Indonesia was carried out from July until September 2015. The method used in this study was systematic transect in low tide condition. Samples were collected by hands at intertidal sites. Identification of sea cucumber species based on morphological ossicles. Twenty one species of Holothuroidea belonging two orders and four families were found in this study. The most dominant family found was Holothuriidae (16 species), followed by Stichopodidae (2 species), Synaptidae (2 species), and Chiridotidae (1 spesies). Four species (Holothuria olivacea, H. verrucosa, Labidodemas rugosum, and Chiridota smirnovi) are new record for Java waters and one species (H. papillifera) is a new record for Indonesian waters. Two morphospecies (H. aff. macroperona and Stichopus cf. monotuberculatus) need reconfirmation to species level. The highest abundance species of Holothuroidea was found at under rock with 15 species. Whereas, the highest number of individuals was found in seagrass areas with 5457 individuals. H. atra has extensive habitat distribution, such as seagrass, macroalgae, coral reef, dead coral, sand, and under rock.
INTRODUCTION
Sea cucumbers (Holothuroidea: Echinodermata) are found in various substrates and depths (Sluiter 1901; Samyn et al. 2006; Woo et al. 2013) . Approximately, 300 species of sea cucumber were reported in the shallow to deep sea of Indonesian waters (Sluiter 1901; Clark and Rowe 1971; Massin 1996 Massin , 1999 Massin and Tomascik 1996; Purwati and Wirawati 2012) . Diversity of Holothuroidea in Indonesian waters has been reported, such as Wirawati et al. (2007) , Yusron (2006 Yusron ( , 2007 Yusron ( , 2009a Yusron ( , b, 2010 Yusron ( , 2012 , Setyastuti (2009) , Susetiono (2006, 2010) , Purwati and Wirawati (2008 , 2009 , 2012 , Selanno et al. (2014) . In marine ecosystem, Holothuroidea help the process of decomposition of organic matter in sediments and produce nutrients in the food chain (Bakus 1973) .
Some species of Holothuroidea have a high economic value, known as Trepang or Beche-de-Mer. In Asian tropical and sub-tropical waters, Actinopyga, Bohadschia, Holothuria, and Stichopus are exploited as food and medicinal product industry. Whereas, in temperate waters of Japan, Apostichopus japonicus is the most captured by fishery (Conand and Muthiga 2007) . Some species of Holothuroidea are listed into Appendix II CITES (Convention on the International Trade in Endangered Species) (Polidoro et al. 2011) , because the population of the species declines every year in the world, including in the Indonesian waters (Purwati 2005; Setyastuti and Purwati 2015) .
Recently, 11 species of sea cucumbers are reported as new records in Johor strait and 10 species are potentially as new species (Woo et al. 2014; Ong and Wong 2015) . Kamarudin et al. (2010) also stated that approximately 80 species of sea cucumbers are found in Malaysian waters. The diversity of sea cucumber in Indonesian waters has been studied only in some areas, while exploitations of some species that have economic value occur continuously (Purwati and Wirawati 2009 ). Expeditions of Holothuroidea in Indonesian waters, including international expeditions, were conducted in the eastern of Indonesia (Sluiter 1901; Massin 1996; Massin 1999) . Study of sea cucumber in national parks in Indonesia is still limited.
Baluran National Park (BNP) is a conservation area located in the Situbondo district, East Java, Indonesia. Geographically, this park is directly adjacent to two open waters, Bali and Madura straits. BNP is located in the northern coast of Java, which has a variety of substrates and diverse marine habitat, such as sand, mud, rocks, dead coral, seagrass, macroalgae and coral reefs. This paper describes the diversity, distribution, and habitats of each Holothuroidea in shallow waters of BNP.
MATERIALS AND METHODS

Study sites
The study was conducted from July to September 2015 in shallow waters of BNP. Samplings of Holothuroidea were taken in low tide condition in three locations, i.e. Bama, Air Karang, and Bilik (Figure 1 
Observation of Holothuroidea diversity
The method used to observe Holothuroidea in each location was transect at low tide condition. Observations of sea cucumbers were conducted in transect those set up in intertidal sites. We recorded the number of individuals and their coordinates of each sea cucumber found by Global Positioning System (GPS), as well as the characters of the habitats (coral reef, dead coral, macroalgae, seagrass, under rock, and sand). Specimens of Holothuroidea collected were anaesthetized by 7.5% Magnesium Chloride solution and then preserved in 70% denatured ethanol.
Identification of Holothuroidea specimens
Identification of species Holothuroidea was conducted based on morphological ossicles using Clark (1938) , Cherbonnier (1952) , Cherbonnier (1988) , Clark and Rowe (1971) , Massin (1996) , Massin (1999) , Samyn and Massin (2003) . Technique for ossicles observation based on Purcell et al. (2012) . Ossicles observations were carried out using Leica DMRBE microscope. All specimens of Holothuroidea were deposited in the Oceanography Research Centre, Jakarta, Indonesia.
Data analysis
Diversity of Holothuroidea was analyzed using Shannon-Wiener index (H'), evenness index (J'), and species dominant (D) performed by PAST software (http://folk.uio.no/ohammer/past) version 2.17c. Distribution pattern of Holothuroidea was constructed by mapping of each coordinate points of Holothuroidea in their habitats. Data of Holothuroidea coordinates and their habitats were exported into shape file format and processed by QGIS software (http://qgis.org/). Basic maps were obtained from Indonesian Geospatial Agency (http://www.bakosurtanal.go.id/peta-rupabumi/).
RESULTS AND DISCUSSION
The diversity of Holothuroidea
Twenty one species of Holothuroidea belonging two orders (Aspidochirotida and Apodida), four families, and eight genera were found in this study. The family Holothuriidae (16 species) has highest species richness, followed by Stichopodidae (2 species) and Synaptidae (2 species), and Chiridotidae (1 species) ( Table 1 ). The highest number of individuals found in BNP was Holothuria atra (9935 individuals). The species is found in various substrates, such as seagrass, macroalgae areas, dead coral, coral reef, rock, and sand. Species Chiridota smirnovi was found at under rock with lowest abundance. In Bama, dominant species found was H. atra (9875 individuals), whereas in Air Karang and Bilik were Opheodesoma grisea (835 and 198 individuals), respectively. The highest diversity of Holothuroidea was found in Bilik (S=15, H'=1.335, J'=0.506), followed by Air Figure 1 . Study sites in shallow waters of Baluran National Park, East Java, Indonesia: 1. Bama, 2. Air Karang, 3. Bilik Karang (S=13, H'=0.666, J'=0.259), and Bama (S=9, H'=0.146, J'=0.066). In contrast, the highest dominance was found in Bama (D=0.951), followed by Air Karang (D=0.761), and Bilik (D=0.404), respectively (Table 1) .
Spatial distribution pattern of Holothuroidea
Distribution of Holothuroidea related to habitat composition (Figure 2 ). Holothuriidae and Synaptidae were found in Air Karang, Bama, and Bilik. Stichopodidae was found in Air Karang and Bilik, while Chiridotidae in Bilik. Family Holothuriidae dominated in all habitats, such as macroalgae, seagrass, coral reef, dead coral, under rock, and sand. In contrast, Chiridotidae has limited habitat at under rock. Commonly, Stichopodidae is found at under rock, while Synaptidae is found in seagrass and macroalgae. Only few individuals of Stichopodidae and Synaptidae have been found in dead coral.
Habitat preference of Holothuroidea
From 21 species Holothuroidea found in shallow waters of BNP, seven species (33%) were found at under rock. Fourteen species (67%) were found at more than one habitat, i.e., coral reef, dead coral, macroalgae, sand, and seagrass. The highest abundance of Holothuroidea is found at under rock (15 species), followed by dead coral (10 species), sand (9 species), seagrass (7 species), macroalgae (5 species), and coral reef (2 species). In contrast, the highest number of individuals of Holothuroidea was found in seagrass (5457 individuals), followed by sand (2658 individuals), coral reef (1014 individuals), dead coral (998 individuals), macroalgae (920 individuals), and at under rock (194 individuals) (Figure 3) . Clark (1938); Cherbonnier (1952 Cherbonnier ( , 1988 ; Massin (1996 Massin ( , 1999 ; Samyn and Massin (2003) . Note: AK=Air Karang, BM=Bama, BL=Bilik, CR=coral reef, DC=dead coral, MA=macroalgae, SG=seagrass, SD=sand, UR=under rock smirnovi) are new record in Java waters. Previously, the species were reported in Sulawesi, Nusa Tenggara, and Irian Jaya waters (Sluiter 1901; Massin 1996; Massin 1999; Purwati and Wirawati 2011) . One species (H. papillifera) is a new record in Indonesia. Previously, the species was reported in the Red Sea (Gardaqha, Abu Sadaf, and Abu Fanadir) (Samyn and Massin 2003) . Two morphospecies (H. aff. macroperona and S. cf. monotuberculatus) need reconfirmation to species level. Based on ossicles morphology, H. aff. macroperona is similar with H. macroperona. This species is only distributed in Western Australia (Clark 1938) . S. cf. monotuberculatus is similar with S. monotuberculatus (Cherbonnier 1952 ) and the species widely distributed across the tropical Indo-West Pasific (Massin et al. 2002) . Distribution of sea cucumber was influenced by microhabitat. Woodby et al. (2000) reported that some sea cucumbers prefer harder substrate, such as sand, rocks and dead coral related to their locomotion. Based on this study, approximately 71.4% species of Holothuroidea (family Chiridotidae, Stichopodidae, and some species of Holothuroiidae) was found at under rocks around the reef. Purwati and Wirawati (2012) also reported in Prigi Bay, six species of sea cucumbers (H. atra, H. erinaceus, H. mactanensis, Afrocucumis africana, Chiridota sp., and Polycheira rufescens) were found at under rock and some individuals in sand-boulders. In shallow waters of BNP, dead coral and sand are the habitat prefered by Holothuroidea. The similar result also was reported by Woo et al. (2013) , in South China Sea, Sulu Sea, and Sulawesi Sea, about 83% sea cucumber belonging family Holothuriidae, Synaptidae, and Stichopodidae prefered dead coral and sand as their habitat.
Discussion
The highest number of individuals was found in seagrass areas, while the lowest at under rock. H. atra has a highest individual number, mainly in seagrass areas. It is showed by high dominance index with density 5-15 individuals/m 2 . In the tropical area, H. atra has a density 5-35 individuals/m 2 (Bakus 1973) . Totally, 9935 individuals of the species are found in shallow waters of BNP. When low tide conditions, this species immerse themselves in the sand substrates. Some individuals were found with sand grain attached in their body. H. atra is the common species from Indonesian waters (Yusron 2006 (Yusron , 2007 (Yusron , 2009 Purwati and Wirawati 2009, 2012) and Indo Pasific area (Massin 1999; Jontila 2014) . In BNP, C. smirnovi is only found one individu. Previously, the species was reported in Ambon water (Massin 1996) .
Eighteen species of order Aspidochirotida (A. echinites, B. marmorata, B. similis, H. erinaceus, H. atra, H. hilla, H. leucospilota, H. papillifera, H. impatiens, H. aff. macroperona, H. fuscocinerea, H. olivacea, H. pardalis, H. verrucosa, H. scabra, L. rugosum, S. cf. monotuberculatus, and S. quadrifasciatus) dominated in shallow water of BNP. Domination of order Aspidochirotida also was reported in Western Indian Ocean with 28 species and some species are new records (Conand et al. 2010) . While, order Apodida in BNP has lower species richness (O. grisea, Synapta maculata, and C. smirnovi). The species were found in seagrass, macroalgae, dead coral, and under rock. S. maculata (Synaptidae) occupied in seagrass areas (Yusron 2006; Yusron and Susetiono 2006) . Color variations of the species was found in this study. O. grisea has more than three color variations. Purwati and Wirawati (2008) also reported O. grisea from Timor Island, East Nusa Tenggara has three color variations. Massin (1999) stated that color variations of O. grisea depend on the nature of sediment type.
Marine conditions of Baluran National Park as a conservation area, can not ensure the existence of Holothuroidea from over exploitation. Many fishermen are periodically enters in this area, especially in Air Karang, and take some Holothuroidea that have high economic value. Approximately, 58 species of Holothuroidea in the world are listed as the fisheries commodities (Conand and Muthiga 2007; Choo 2008; Purcell et al. 2012) , and 27 species of them are found in Indonesian waters (Purwati 2005; Setyastuti and Purwati 2015) . Some species found in the study, such as A. echinites, B. marmorata, B. similis, H. atra, H. hilla, H. impatiens, H. leucospilota, H. scabra and S. quadrifasciatus were reported as fisheries commodities. Conand et al. (2014) reported population of H. scabra decrease and the species is listed as endangered category of Red List Threatened Species (IUCN 2015) . H. scabra is endangered aquatic species in Indonesia (Ubaidillah et al. 2013) . Cultivation or aquaculture of some species that have high commercial value, such as H. scabra (Conand and Muthiga 2007; Leopold et al. 2015) can be conducted in Baluran National Park. In addition, sustainable expeditions of sea cucumber are needed in Indonesian waters, especially in deep sea waters.
